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What is claimed is : 

1. A semiconductor device comprising a semiconductor layer, which comprises a 
compound semiconductor using GayAli.v (where, O^v ^ 1) as the main component of 

5 the Group Hi-elements and N as the main component of the Group V-elements, and a 
Schottky junction metal layer which is on contact with the semiconductor layer, 
wherein: 

said Schottky junction metal layer comprises a laminated structure wherein a 
first metal layer is in contact with said semiconductor device, a second metal layer is in 
10 contact with the first metal layer, and a third metal layer is in contact with the second 
metal layer; 

said second metal layer comprises a metal material having a higher melting 
point than those of metal materials in said first metal layer and said third metal layer; 
and 

15 said third metal layer comprises a metal having a lower resistivity than those of 

metal materials in said first metal material and said second metal material. 

2. A semiconductor device according to claim 1, wherein said first metal layer 
comprises any metal material selected from a group comprising Ni, Pt, Pd, NizSii.z, 

20 PtzSii.z, PdzSii-2, NizNi-z, and PdzNi.z (where, 0<z<l); and 

said second metal layer comprises any metal material selected from a group comprising 
Mo, Pt, W, Ti, Ta, MoxSii.x, PtxSij.x, W^Sii-x, Ti^Sii-x, TaxSij.x, MOxNi.x, WxNi.x, TixNi.x, 
and TaxNi.x (where, 0<x<l). 

25 3, A semiconductor device according to claim 2, wherein said third metal layer 

comprises any metal material selected from a group comprising Au, Cu, Al, and Pt. 

4. A semiconductor device according to claim 1, wherein said first metal layer 

comprises any material selected from a group comprising NiziSii.zi (where, 
30 0.4^zl^0.75), Ptz2Sii-22 (where, 0.5^z2^0.75), Pdz3Si,.z3 (where, 0.5^z3^0.85), 
Niz4Ni.z4 (where, 0.5^z4^0.85), and PdzsNi.zs (where, 0.5^z5^0.85); and 
said second metal layer comprises any material selected from a group comprising any of 
Mo, Pt, W, Ti, Ta, MOxSi,.x, PtxSii-x, WxSi,.x, TixSij.x, TaxSij.x, MoxNj.x, WxN,.x, TixNj.x, 
and TaxNi.x (where, 0<x<l). 
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5. A semiconductor device according to claim 4, wherein said third metal layer 
comprises any material selected from a group comprising any of Au, Cu, Al, and Ft. 

6. A semiconductor device according to claim 1, wherein said first metal layer 

5 comprises a metal material having a higher work function than that of said second metal 
layer. 

7. A semiconductor device according to claim 6, wherein said first metal layer 
comprises a metal material having a higher work function than that of said third metal 

10 layer. 

8. A semiconductor device according to claim 1, wherein the melting point of said 
second metal layer is 1,000°C or higher. 

15 9- A semiconductor device according to claim 1, wherein said semiconductor 
layer is formed on a multilayered structure comprising a plurality of compound 
semiconductor layers formed on a substrate. 

10. A semiconductor device according to claim 9, wherein said substrate comprises 
20 any substrate selected from a group comprising a sapphire substrate, a SiC substrate and 

a GaN substrate. 

11. A semiconductor device according to claim 1 , wherein said semiconductor 
layer is an AluGai-uN layer (where, O^u^ 1). 

25 

12. A semiconductor device according to claim 1, wherein said semiconductor 
layer is a GaN compound semiconductor electron supplying layer formed on a GaN 
compound semiconductor channel layer. 

30 13. A semiconductor device according to claim 12, wherein said GaN compound 
semiconductor channel layer comprises a compound semiconductor selected from a 
group comprising GaN and InGaN, and said GaN compound semiconductor electron 
supplying layer comprises AlGaN. 
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14. A semiconductor device according to claim 1, wherein said semiconductor 
layer is a GaN compound semiconductor channel layer formed on a GaN compound 
semiconductor electron supplying layer. 

5 15. A semiconductor device according to claim 14, wherein said GaN compound 
semiconductor channel layer comprises a compound semiconductor selected from a 
group comprising GaN and InGaN, and said GaN compound semiconductor electron 
supplying layer comprises AlGaN. 

10 16. A semiconductor device according to claim 1, wherein said semiconductor 
layer is a n-type GaN channel layer. 

17. A semiconductor device comprising a semiconductor layer comprising a 
compound semiconductor using GavAli.y (where, 0^ v ^ 1) as a main component of the 

15 Group Ill-elements and N as a main component of the Group V-elements and a Schottky 
junction metal layer which is in contact with the semiconductor layer, wherein: 
said Schottky junction metal layer comprises a laminated structure comprising a first 
metal layer which is in contact with said semiconductor layer and a second metal layer 
which is in contact with said first metal layer; and 

20 said first metal layer comprises a metal material having a higher melting point than that 
of the metal material in said second metal layer and said second metal layer comprises a 
metal material having a lower resistivity than that in the metal material of said first 
metal layer. 

25 18. A semiconductor device according to claim 17, wherein said first metal layer 
comprises any metal material selected from a group comprising NiySii.y, PtySii.y, 
PdySii-y, NiyNi.y, aud PdyNi.y (where, 0<y<l). 

19. A semiconductor device according to claim 18, wherein said second metal layer 
30 comprises any metal material selected from a group comprising Au, Cu, Al and Pt. 

20. A semiconductor device according to claim 17, wherein said first metal layer 
comprises any metal material selected from a group comprising NiyiSii-yi (where, 
0.4^yl^0.75), Pty2Sii.y2 (where, 0.5^y2^70.5), PdysSii.ys (where, 0.5^y3^0.85), 

35 Niy4Ni.y4 (where, 0.5^y4^0.85), and PdysNi.ys (where, 0.5^y5^0.85). 
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21. A semiconductor device according to claim 20, wherein said second metal layer 
comprises any metal material selected from a group comprising Au, Cu, Al, and Pt. 

22. A semiconductor device according to claim 17, wherein said first metal layer 
5 has a higher work function than that of said second metal layer. 

23. A semiconductor device according to claim 17, wherein the melting point of 
said first metal layer is 1,000°C or higher. 

10 24. A semiconductor device according to claim 17, wherein said semiconductor 
layer is formed on a multilayered structure comprising a plurality of compound 
semiconductor layers formed on a substrate. 

25. A semiconductor device according to claim 17, wherein said substrate 

15 comprises any substrate selected from a group comprising a sapphire substrate, a SiC 
substrate, and a GaN substrate. 

26. A semiconductor according to claim 17, wherein said semiconductor layer is an 
AluGai-uN layer (where, O^u^ 1). 

20 

27. A semiconductor device according to claim 17, wherein said semiconductor 
layer is a GaN compound semiconductor electron supplying layer formed on a GaN 
compound semiconductor channel layer. 

25 28. A semiconductor device according to claim 27, wherein said GaN compound 
semiconductor channel layer comprises a compound semiconductor selected from a 
group comprising GaN and InGaN, and said GaN compound semiconductor electron 
supplying layer comprises AlGaN. 

30 29. A semiconductor device according to claim 17, wherein said semiconductor 
layer is a GaN compound semiconductor channel layer formed on a GaN compound 
semiconductor electron supplying layer. 

30. A semiconductor device according to claim 29, wherein said GaN compound 
35 semiconductor channel layer comprises a compound semiconductor selected from a 
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group comprising GaN and InGaN, and said GaN compound semiconductor electron 
supplying layer comprises AlGaN. 

31. A semiconductor device according to claim 17, wherein said semiconductor 
5 layer is a n-type GaN channel layer. 

32. A semiconductor device comprising a semiconductor layer which comprises a 
compound semiconductor using GayAli.v (where, 0^v^l)asa main component of the 
Group rH-elements and N as a main component of the Group V-elements and a Schottky 

10 junction metal layer which is in contact with the semiconductor layer, wherein: 

said Schottky junction metal layer comprises a laminated structure wherein a first metal 
layer is in contact with said semiconductor layer, a second metal layer is in contact with 
said first metal layer, and a third metal layer is in contact with said second metal layer; 
said first metal layer comprises any metal material selected from a group comprising Ni, 

15 Pt, Pd, NizSij.z, PtzSii-z, Pd^Sii-z, NizN,.z, and Pd^N^z (where, 0<z<l); 

said second metal layer comprises any metal material selected from a group comprising 
Mo, Pt, W, Ti, Ta, MOxSii.x, PtxSii-x, WxSii.x, TixSii.x, TaxSii.x, MoxN^x, WxN^x, TixNj.x 
and TaxNi-x (where, 0<x<l); and 

said third metal layer comprises any metal material selected from a group comprising 
20 Au, Cu, Al, and Pt. 

33. A semiconductor device comprising a semiconductor layer which comprises a 
compound semiconductor using GayAli.v (where, 0^v^l)asa main component of the 
Group Ill-elements and N as a main component of the Group V-elements and a Schottky 

25 junction metal layer which is in contact with the semiconductor layer, wherein: 

said Schottky junction metal layer comprises a laminated structure wherein a first metal 
layer is in contact with said semiconductor layer and a second metal layer is in contact 
with said first metal layer; 

said first metal layer comprises any metal material selected from a group comprising 
30 NiySii-y, PtySii.y, PdySii-y, NiyNi.y, aud PdyNi.y (whcrc, 0<y<l); and 

said second metal layer comprises any metal material selected from a group comprising 
Au, Cu, Al, and Pt. 

34. A semiconductor device comprising a semiconductor layer which comprises a 
35 compound semiconductor using GavAli.y (where, O^v ^ 1) as a main component of the 
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Group ni-elements and N as a main component of the Group V-elements and a Schottky 
junction metal layer which is in contact with the semiconductor layer, wherein: 

said Schottky junction metal layer comprises a laminated structure wherein a 
first metal layer is in contact with said semiconductor layer and a second metal layer is 
5 in contact with said first metal layer and a third metal layer is in contact with said metal 
layer; 

said first metal layer comprises any metal material selected from a group 

comprising Ni^iSi^zi (where, 0.4^zl^0.75), Ptz2Sii.z2 (where, 0.5^z2^0.75), 
Pdz3Sii.z3 (where, 0.5^z3^0.85), Niz4Ni.z4 (where, 0.5^z4^0.85), and PdzsNi.zs 
10 (where, 0,5^z5^0.85); 

said second metal layer comprises any metal material selected from a group 
comprising Mo, Ft, W, Ti, Ta, MOxSi,.x, PtxSii.x, WxSii.x, TixSii.x, TaxSij.x, MOxN,.x, 
WxNi.x, TixNi.x, and TaxNi.x (where, 0<x<l); and 

said third metal layer comprises any metal material selected from a group 
15 comprising Au, Cu, Al, and Ft. 

35. A semiconductor device comprising a semiconductor layer which comprises a 
compound semiconductor using GayAli.v (where, 0^v^l)asa main component of the 
Group ni-elements and N as a main component of the Group V-elements and a Schottky 
20 junction metal layer which is in contact with the semiconductor layer, wherein 

said Schottky junction metal layer comprises a laminated structure wherein a first metal 
layer is in contact with said semiconductor layer and a second metal layer is in contact 
with said first metal layer; 

said first metal layer comprises any metal material selected from a group comprising 
25 NiyiSij.yi (where, 0.4^yl^0.75), Fty2Sii.y2 (where, 0.5^y2^70.5), FdysSii-ys (where, 
0.5^y3^0,85), Niy4Ni.y4 (where, 0.5^y4^0.85), and FdysNj.ys (where, 
0.5^y5^0.85); and 

said second metal layer comprises any metal material selected from a group comprising 
Au, Cu, Al, and Ft. 
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